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NMR spectra Figure S1 .
1 H NMR spectrum (C6D6) of P Ph CNP Ph (1). 
S6
Quality of the 13 C NMR spectrum is poor due to low solubility of the compound and the multiple present 31 P couplings. A 1 H-13 C ASAPHMQC 2D NMR spectrum was used to assign the positions of the non-quaternary signals in 13 C NMR. 
S7
Figure S11
. 1 H NMR spectrum (C6D6) of 2-di-o-tolyl-phosphinoaniline. 
S9
Figure S15. 
S10
Figure S17. Zoom of APT 13 C NMR spectrum (C6D6) of 2-di-o-tolyl-phosphinobenzaldehyde. NMR spectra taken from 8 are always from the mixture of 8a and 8b because further isolation was unsuccessful.
* THF THF * S18 Figure S33 . 1 H-31 P HMBC 2D NMR spectrum (C6D6) on which the assignment of the 1 H NMR signals is based.
S22

Figure S41.
31 P NMR spectrum of the reaction of 8a+8b with PPh3, resulting in compound 3. The spectra were taken at different times after the addition of PPh3. Top: 10 min, middle: 50 min, bottom: 18 h. Figure S46 . S26 Figure S48 . The Eval15 software [S1] was used for the intensity integration. A multiscan absorption correction and scaling was performed with SADABS [S2] (correction range 0.65-0.75). 9468 Reflections were unique (Rint = 0.031), of which 7952 were observed [I>2s(I)]. The structure was solved with Patterson superposition methods using SHELXT. [S3] Least-squares refinement was performed with SHELXL-2014 [S4] against F 2 of all reflections. Non-hydrogen atoms were refined freely with anisotropic displacement parameters. . 42061
S25
Reflections were measured on a Bruker Proteum diffractometer with rotating anode and Helios optics (l = 1.54184 Å) at a temperature of 100(2) K up to a resolution of (sin q/l)max = 0.57 Å -1
. The crystal S41 appeared to be broken in two fragments. Consequently two orientation matrices were used for the integration with the Eval15 software [S1] and the reflection data were stored in the HKLF5 format. [S6] A multiscan absorption correction and scaling was performed with TWINABS [S2] (correction range 0.18-0.46). 6448 Reflections were unique (Rint = 0.082), of which 5298 were observed [I>2s(I)]. The structure was solved with Patterson superposition methods using SHELXT. [S3] Least-squares refinement was performed with SHELXL-2014 [S4] The crystal appeared to be broken in two fragments. Consequently two orientation matrices were used for the integration with the Eval15 software [S1] and the reflection data were stored in the HKLF5 format. [S6] A multiscan absorption correction and scaling was performed with TWINABS [S2] (correction range 0.50-0.75). 10227 Reflections were unique (Rint = 0.078), of which 7310 were observed [I>2s(I)]. The structure was solved with Patterson superposition methods using SHELXT. [S3] Least-squares refinement was performed with SHELXL-2016 [S4] against F 2 of all reflections. Non-hydrogen atoms were refined freely with anisotropic displacement parameters. All hydrogen atoms were located in difference Fourier maps. The hydrogen atom at the coordinated carbon C1 was refined freely with an isotropic displacement parameter. All other hydrogen atoms were refined with a riding model. . Geometry calculations and checking for higher symmetry was performed with the PLATON program. [S5] X-ray crystal structure determination of 7: C59H52NNiP3 · C4H8O, Fw = 998.74, red-brown needle, 0.22 . The Saint software [S7] was used for the intensity integration. A numerical absorption correction and scaling was performed with SADABS [S2] (correction range 0.70-0.97). 5424 Reflections were unique (Rint = 0.066), of which 4188 were observed [I>2s(I)]. The structure was solved with Patterson superposition methods using SHELXT. [S3] Leastsquares refinement was performed with SHELXL-2016 [S4] against F 2 of all reflections. Non-hydrogen atoms were refined freely with anisotropic displacement parameters. Hydrogen atoms were introduced in . 54076 Reflections were measured on a Bruker Kappa ApexII diffractometer with sealed tube and Triumph monochromator (l = 0.71073 Å) at a temperature of 100(2) K up to a resolution of (sin
. The Eval15 software [S1] was used for the intensity integration. A multiscan absorption
S43
correction and scaling was performed with SADABS [S2] (correction range 0.66-0.75). 13475 Reflections were unique (Rint = 0.093), of which 7947 were observed [I>2s(I)]. The structure was solved with
Patterson superposition methods using SHELXT. [S3] Least-squares refinement was performed with SHELXL-2014 [S4] against F 2 of all reflections. The crystal structure contains large voids (1027 Å 3 / unit cell) filled with severely disordered THF solvent molecules. Their contribution to the structure factors was secured by back-Fourier transformation using the SQUEEZE algorithm [S8] . The Eval15 software [S1] was used for the intensity integration. A numerical absorption correction and scaling was performed with SADABS [S2] (correction range 0.75-1.00). 16775 Reflections were unique (Rint = 0.086), of which 10300 were observed [I>2s(I)]. The structure was solved with
Patterson superposition methods using SHELXT. [S3] Least-squares refinement was performed with SHELXL-2016 [S4] against F 2 of all reflections. Non-hydrogen atoms were refined freely with anisotropic displacement parameters. Hydrogen atoms were introduced in calculated positions and refined with a 
